Morphology may affect behavioural performance through a direct, physical link or through indirect, secondary mechanisms. Although some evidence suggests that the bill morphology of songbirds directly constrains vocal performance, bill morphology may influence vocal performance through indirect mechanisms also, such as one in which morphology influences foraging and thus the ability to perform some types of vocal behaviour. This raises the possibility for ecologically induced variation in the relationship between morphology and behaviour. To investigate this, I used an information theoretic approach to examine the relationship between bill morphology and several measures of vocal performance in Lincoln's sparrows. I compared this relationship between two breeding seasons that differed markedly in ambient temperatures, phenology of habitat maturation and food abundance. I found a strong curvilinear relationship between bill shape (height/width) and vocal performance in the seemingly less hospitable season but not in the other, leading to a difference between seasons in the population's mean vocal performance. Currently, I do not know the cause of this annual variation. However, it could be due to the effects of bill shape on foraging and therefore on time budget, energy balance, or some other behavioural or physiological response that manifests mostly under difficult environmental conditions or, alternatively, to associations between male quality and both vocal performance and bill shape. Regardless of the cause, these results suggest the presence of an indirect, ecologically mediated link between morphology and behavioural performance, leading to annual variation in the prevailing environment of acoustic signals. Ó
Morphology may affect behavioural performance through a direct, physical link or through indirect, secondary mechanisms. Although some evidence suggests that the bill morphology of songbirds directly constrains vocal performance, bill morphology may influence vocal performance through indirect mechanisms also, such as one in which morphology influences foraging and thus the ability to perform some types of vocal behaviour. This raises the possibility for ecologically induced variation in the relationship between morphology and behaviour. To investigate this, I used an information theoretic approach to examine the relationship between bill morphology and several measures of vocal performance in Lincoln's sparrows. I compared this relationship between two breeding seasons that differed markedly in ambient temperatures, phenology of habitat maturation and food abundance. I found a strong curvilinear relationship between bill shape (height/width) and vocal performance in the seemingly less hospitable season but not in the other, leading to a difference between seasons in the population's mean vocal performance. Currently, I do not know the cause of this annual variation. However, it could be due to the effects of bill shape on foraging and therefore on time budget, energy balance, or some other behavioural or physiological response that manifests mostly under difficult environmental conditions or, alternatively, to associations between male quality and both vocal performance and bill shape. Regardless of the cause, these results suggest the presence of an indirect, ecologically mediated link between morphology and behavioural performance, leading to annual variation in the prevailing environment of acoustic signals. Behaviour is the product of nervous impulse, muscular contraction and anatomical movement. Individual differences in the morphology of structures involved in these components give rise to individual differences in behavioural performance (e.g. Bass et al. 1997) . For instance, with all else equal, flexion will be slower for a large than for a small limb, simply because of the forces necessary to move limbs of different inertia. Although the mechanisms by which morphological variations cause differences in behavioural performance are often through this type of direct, physical linkage, in some cases the mechanistic linkage may be indirect and mediated by a complex series of intermediate steps involving everything from behavioural to physiological factors (Bass 1998). Understanding the consequences of morphological variation and the details of how it gives rise to behavioural differences is of critical importance because this variation can have implications for the evolution of behaviour.
In many songbird species, male song functions in signalling territorial intentions and in the attraction of females for mating purposes (McGregor 1991) . The singer's ability to influence receiver behaviour may depend on features of his song that reflect his quality, such as his ability to perform some types of song behaviour that are inherently difficult or costly (Gil & Gahr 2002) . One example of song behaviour that is putatively difficult is the production of large changes in sound frequency (i.e. broadfrequency bandwidths) at a rapid pace. A singer modulates sound frequency through conformational change in at least a part of the vocal tract (Nowicki 1987; Fletcher & Tarnopolsky 1999; Riede et al. 2006) , which includes the trachea, syrinx and bill. The degree that the vocal tract component moves should constrain the rate at which it completes the movement, and thus the completion of rapid, large movements that enable broad-frequency bandwidths should be more difficult than the completion of slow, large movements; rapid, small movements; or slow, small movements.
The trill components of many songbird species' vocalizations are consecutive repetitions of a single syllable type and may therefore provide a signal of an individual's ability to move the vocal tract broadly and rapidly. Podos (1997) found for several songbird species that as the rate of syllable production (trill rate) increases, maximal trill bandwidth decreases (also see Results, Fig. 1 ), leading to the hypothesis that trill bandwidth constrains trill rate (but see
